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DETAILED ACTION 

Claim Objections 

1. Claim 1 and 15 are objected to because of the following informalities: In claim 1, 
the phrase "from the a center point" should be " from a center point ". In claim 15, the 
phrase "profile are replaced" should be " is replaced ". 

2. Appropriate correction is required. 

Response to Arguments 

1 . Arguments by applicant have been addressed within the office action as to make 
it correspond with each limitation discussed. 

2. Regarding, the argument that Futatsuya does not disclose a reference wafer: 
Applicant did not consider in its arguments the teaching of Wihl and Nakamura, which 
were combined with the disclosure of Futatsuya to reject the claims. Futatsuya 
discloses using a mask pattern; and it is explained by the examiner, that it would have 
been obvious with a teaching of Wihl, to accomplish a same procedure with a wafer. 

3. Applicant's arguments with respect to claims 1,16 and 1 7 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Futatsuya (U.S. Patent No. 7,047,516) in view of Wihl (U.S. Patent Application No. 
2002/0054702) in further view of Nakamura (U.S. Patent Application No. 
2004/0027618). 

1 . Referring to claim 1, Futatsuya discloses a method for determining (fig. 8, Col. 2, Ln. 
22-44) defects (the mask pattern, wherein it is the object to be corrected and does 
not have a desired form, Col. 2, Ln. 45-65) in recorded mask pattern images by the 
steps, which comprise: recording an image of at least one reference mask pattern 
(mask pattern, which is the object to be corrected, Col. 1, Ln. 52-55; Column 2, Ln. 
45-55 {<There is a teaching of recording an image of the reference mask pattern: 
(Col. 3, Ln. 42-64, Col. 4, Ln. 37-50 and Col. 5, Ln. 1-13, wherein calculating light 
intensity values of the object is also obtaining its image, and to make a 
comparison and a correction, an image must have been recorded>}}>; <{An 
image of the mask pattern must be obtained in order to find out if it has the 
desired form; for correcting the object to a desired form, the image of the object 
of desired form must first be recorded (Col. 2, Ln. 22-32 and Ln. 54-67)}>; 
<{Correcting a proximity effect in exposing a mask pattern by lithography does 
involve recording an image (Col. 2, Ln. 37-38)}>), determining and recording on a 
computer (Computer, Col. 7, Ln 56-65) a radial distribution (Col. 6, Ln. 15-67) of 
values (light intensity values, Col. 3, Ln. 53-64) measured on the at least one 
reference mask pattern as a radial homogeneity function (Col. 6, Ln. 15-67, {< Col. 3, 
Ln. 42-52, wherein there is no need to obtain a light intensity distribution of the 
whole surface of the mask pattern, just the portions that need to be corrected>}), 
the homogeneity function determined from respective minimum values measured at 
respective distances from a center point of the reference mask pattern (fig. 9, Col. 3, 
Ln. 42-64 and Col. 6, Ln. 51— Col. 7, Ln. 44, wherein the measurement is done 
from the center of the side area, wherein a side of the mask pattern is getting 
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tested; It would be done at a center of the mask pattern if the whole mask pattern 
was getting tested, or a side that needs to be tested and corrected, is located in 
the middle of the mask pattern, having as center, the center of the mask pattern, 
but as mentioned on Col. 3, Ln. 42-64, only sides that need correction should be 
tested), and changing a radially dependent sensitivity profile (intensity values, Col. 6, 
Ln. 15-67) while taking into account the radial homogeneity function (Col. 6, Ln. 15-67) 
of the at least one reference mask pattern by varying at least one parameter (weight 
coefficient W(n) of the sensitivity profile (light intensity values, Col. 7, Ln. 1-7), a 
learned sensitivity profile (light intensity values) being determined visually by 
comparison with the radial homogeneity function (Col. 6, Ln. 15-67). 

Futatsuya does not disclose a learned sensitivity profile (light intensity values) being 
determined visually by comparison with the radial homogeneity function, and does not 
either disclose determining defects specifically in wafers. 

Wihl teaches a defect detection apparatus, which further comprises ([0090]-[0095]) a 
learned sensitivity profile ([0095], digitized image) being determined visually 
(displayed on display 22) by comparison ([0093], comparison between the die and 
a simulated image generated by database is done) with the database image data, 
and further teaches ([0036]-[0039]) that the same system (10, fig. 1) used for inspecting 
defects in masks, is used to also inspect defects to inspect mask patterns [0036]. 

Futatsuya does not disclose determining and representing on a user interface a radial 
distribution of values measured. 

Nakamura teaches an image defect detecting method, which further comprises 
determining and representing on a user interface measured values (fig. 4). 

It would have been obvious to a person of ordinary skill at the time the invention was 
made to modify the disclosure of Futatsuya to include the teaching of Wihl and the 
teaching of Nakamura to further comprise a method for determining defects in recorded 
wafer images by the steps, which comprise: recording an image of at least one 
reference wafer, determining and representing on a user interface a radial distribution of 
values measured on the at least one reference wafer as a radial homogeneity function, 
and changing a radially dependent sensitivity profile while taking into account the radial 
homogeneity function of the at least one reference wafer by varying at least one 
parameter of the sensitivity profile, a learned sensitivity profile being determined visually 
by comparison with the radial homogeneity function. 

Wihl provides motivation in ([0090]-[0095]); it would have been obvious to combine 
Futatsuya disclosure with Wihl teaching for the purpose of enabling the operator to 
compare the displayed image to the database image. 

Nakamura provides motivation in ([0153]-[0171]); it would have been obvious to 
combine Nakamura teaching with Futatsuya disclosure and Wihl teaching for the 
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purpose of making easier on the user to determine the defect image and make 
necessary adjustments. 

2. Referring to claim 2, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Futatsuya 
further discloses that the determination of defects in said recorded mask pattern images 
is carried out on at least one other mask pattern by comparison between the learned 
sensitivity profile of the at least one reference mask pattern with the measured radial 
distribution of the homogeneity function of the at least one other mask pattern, a defect 
being determined from the comparison (Col. 8, Ln. 43-50; when the object to be 
corrected does not have the desired form) of the measured radial distribution of the 
homogeneity function with the learned sensitivity profile, and Wihl further teaches a 
wafer. 

3. Referring to claim 3, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 2, and Futatsuya 
further discloses that the defect is determined by measuring the radial distribution of the 
homogeneity function falling below the learned sensitivity profile and marking a graphic 
representation of the at least one other mask pattern ((Col. 5, Ln. 47-60)when the 
measured light intensity values are different from the desired values), and Wihl 
further teaches a wafer. 

4. Referring to claim 4, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Futatsuya 
further discloses that the learned sensitivity profile (light intensity values for desired 
target object) depends on the distance from a center point of the mask pattern to a 
radial distance from a center point of the mask pattern (fig. 9, Col. 3, Ln. 42-64 and 
Col. 6, Ln. 41— Col. 7, Ln. 44), and Wihl further teaches a wafer. 

5. Referring to claim 5, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Futatsuya 
further discloses that several different profile forms (proximity effect correction Col. 4, 
Ln. 54-67, optimal moving amounts of sides Col.5, Ln. 1-12) are selected to 
determine the learned sensitivity profile. 

6. Referring to claim 6, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 5, and Futatsuya 
further discloses that three different profile forms (proximity effect correction Col. 4, 
Ln. 54-67, optimal moving amounts of sides Col. 5, Ln. 1-12, and weight 
coefficient) are selected to determine the learned sensitivity profile. 

7. Referring to claim 7, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Futatsuya 
further discloses that a first profile form is selected independent (proximity effect 
correction, Col. 4, Ln. 54-67) of a radial position on the mask pattern, and Wihl further 
teaches a wafer. 
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8. Referring to claim 8, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 7, and Futatsuya 
further discloses that a second profile form (optimal moving amounts of sides, 
Column 5, Ln. 1-12) is selected and comprises a first and a second section (sides a 
and b, fig. 5A), one of which (fig. 5A, side a to be corrected) can be varied in slope. 

9. Referring to claim 9, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 8, and Futatsuya 
further discloses that a third profile form (optimal moving amounts of sides, Column 5, 
Ln. 1-12) is provided having a first, second and third sections (sides a, b and c, fig. 5A) 
of which one (fig. 5A, side a to be corrected) can be varied in slope. 

10. Referring to claim 10, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Futatsuya 
further discloses that at least one parameter (weight coefficient; Col. 6, Ln. 41-67) is 
changed so as to adapt the sensitivity profile (light intensity values) to the radial 
homogeneity function of a mask pattern, and Wihl further teaches a wafer. 

1 1 . Referring to claim 11, Futatsuya and Wihl disclose a method for determining 
defects in recorded wafer images as defined in claim 10, and Futatsuya further 
discloses that the one parameter defines a radial position of a transition between two 
sections (undesired target object to desired target object) of the sensitivity profile 
(light intensity values, Col. 6, Ln. 39-50) differing in slope. 

12. Referring to claim 12, Futatsuya and Wihl disclose a method for determining 
defects in recorded wafer images as defined in claim 10, and Futatsuya further 
discloses that the sensitivity profile comprises at least three levels of settings (A(n), 
B(n), C(n)) and a parameter (x) defines the level of the sensitivity profile (Col. 6, Ln. 
31-50). 

13. Referring to claim 13, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 12, and Nakamura 
further discloses that the setting of the level can be changed by means of a slider 
([0169] and [0170]). 

14. Referring to claim 14, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Wihl further 
discloses that several learned sensitivity profiles (outputs, [0095]) are combined 
[0095]). 

15. Referring to claim 15, Futatsuya, Wihl and Nakamura disclose a method for 
determining defects in recorded wafer images as defined in claim 1, and Wihl further 
discloses that a learned sensitivity profile (image from database) is replaced by a 
relearned sensitivity profile (image of the second die) at any time ([0020], [0021] and 
[0038]). 
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17. Referring to claim 17, Futatsuya discloses a method for determining (fig. 8, Col. 2, 
Ln. 22-44) defects (the mask pattern, wherein it is the object to be corrected and 
does not have a desired form, Col. 2, Ln. 45-65) in recorded mask pattern images by 
the steps, which comprise: recording an image of at least one reference mask pattern 
(mask pattern, which is the object to be corrected, Col. 1, Ln. 52-55; Column 2, Ln. 
45-55), d determining and recording on a computer (Computer, Col. 7, Ln 56-65) a 
radial distribution (Col. 6, Ln. 15-67) of color fluctuation values (light intensity values, 
Col. 3, Ln. 53-64) measured on the at least one reference mask pattern as a radial 
homogeneity function (Col. 6, Ln. 15-67, {< Col. 3, Ln. 42-52, wherein there is no 
need to obtain a light intensity distribution of the whole surface of the mask 
pattern, just the portions that need to be corrected. >}), and changing a radially 
dependent sensitivity profile (intensity values, Col. 6, Ln. 15-67) while taking into 
account the radial homogeneity function (Col. 6, Ln. 15-67) of the at least one reference 
mask pattern by varying at least one parameter (weight coefficient W(n) of the 
sensitivity profile (light intensity values, Col. 7, Ln. 1-7), a learned sensitivity profile 
(light intensity values) being determined visually by comparison with the radial 
homogeneity function (Col. 6, Ln. 15-67). 

Futatsuya does not disclose a learned sensitivity profile (light intensity values) being 
determined visually by comparison with the radial homogeneity function, and does not 
either disclose determining defects specifically in wafers. 

Wihl teaches a defect detection apparatus, which further comprises ([0090]-[0095]) a 
learned sensitivity profile ([0095], digitized image) being determined visually 
(displayed on display 22) by comparison ([0093], comparison between the die and 
a simulated image generated by database is done) with the database image data, 
and further teaches ([0036]-[0039]) that the same system (10, fig. 1) used for inspecting 
defects in masks, is used to also inspect defects to inspect mask patterns [0036]. 

Futatsuya does not disclose determining and representing on a user interface a radial 
distribution of values measured. 

Nakamura teaches an image defect detecting method, which further comprises 
determining and representing on a user interface measured values (fig. 4). 

It would have been obvious to a person of ordinary skill at the time the invention was 
made to modify the disclosure of Futatsuya to include the teaching of Wihl and the 
teaching of Nakamura to further comprise a method for determining defects in recorded 
wafer images by the steps, which comprise: recording an image of at least one 
reference wafer, determining and representing on a user interface a radial distribution of 
values measured on the at least one reference wafer as a radial homogeneity function, 
and changing a radially dependent sensitivity profile while taking into account the radial 
homogeneity function of the at least one reference wafer by varying at least one 
parameter of the sensitivity profile, a learned sensitivity profile being determined visually 
by comparison with the radial homogeneity function. 
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Wihl provides motivation in ([0090]-[0095]); it would have been obvious to combine 
Futatsuya disclosure with Wihl teaching for the purpose of enabling the operator to 
compare the displayed image to the database image. 

Nakamura provides motivation in ([0153]-[0171]); it would have been obvious to 
combine Nakamura teaching with Futatsuya disclosure and Wihl teaching for the 
purpose of making easier on the user to determine the defect image and make 
necessary adjustments. 



2. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Futatsuya (U.S. Patent No. 7,047,516) in view of Wihl (U.S. Patent Application No. 
2002/0054702) in further view of Nakamura (U.S. Patent Application No. 
2004/0027618), and in further view of Hiroi (U.S. Patent Application Publication No. 
2003/0007677). 

16. Referring to claim 16, Futatsuya discloses a method for determining (fig. 8, Col. 2, 
Ln. 22-44) defects (the mask pattern, wherein it is the object to be corrected and 
does not have a desired form, Col. 2, Ln. 45-65) in recorded mask pattern images by 
the steps, which comprise: recording an image of a side of at least one reference mask 
pattern (mask pattern, which is the object to be corrected, Col. 1, Ln. 52-55; 
Column 2, Ln. 45-55), the image including at least one point on the side at a distance 
from a center of the reference mask pattern less than the radius (fig. 9, Col. 3, Ln. 42- 
64 and Col. 6, Ln. 51 — Col. 7, Ln. 44, wherein the measurement is done from the 
center of the side area, wherein a side of the mask pattern is getting tested; It 
would have been obvious to do it at a center of the mask pattern if the whole 
mask pattern was getting tested, but as mentioned on Col. 3, Ln. 42-64, only sides 
that need correction should be tested), determining and recording on a computer 
(Computer, Col. 7, Ln 56-65) a radial distribution (Col. 6, Ln. 15-67) of values (light 
intensity values, Col. 3, Ln. 53-64) measured on the at least one reference mask 
pattern as a radial homogeneity function (Col. 6, Ln. 15-67, {<Col. 3, Ln. 42-52, 
wherein there is no need to obtain a light intensity distribution of the whole 
surface of the mask pattern, just the portions that need to be corrected>}), and 
changing a radially dependent sensitivity profile (intensity values, Col. 6, Ln. 15-67) 
while taking into account the radial homogeneity function (Col. 6, Ln. 15-67) of the at 
least one reference mask pattern by varying at least one parameter (weight coefficient 
W(n) of the sensitivity profile (light intensity values, Col. 7, Ln. 1-7), a learned 
sensitivity profile (light intensity values) being determined visually by comparison with 
the radial homogeneity function (Col. 6, Ln. 15-67). 
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Futatsuya does not disclose a learned sensitivity profile (light intensity values) being 
determined visually by comparison with the radial homogeneity function, and does not 
either disclose determining defects specifically in wafers. 

Wihl teaches a defect detection apparatus, which further comprises ([0090]-[0095]) a 
learned sensitivity profile ([0095], digitized image) being determined visually 
(displayed on display 22) by comparison ([0093], comparison between the die and 
a simulated image generated by database is done) with the database image data, 
and further teaches ([0036]-[0039]) that the same system (10, fig. 1) used for inspecting 
defects in masks, is used to also inspect defects to inspect mask patterns [0036]. 

Futatsuya does not disclose determining and representing on a user interface a radial 
distribution of values measured. 

Nakamura teaches an image defect detecting method, which further comprises 
determining and representing on a user interface measured values (fig. 4). 

It would have been obvious to a person of ordinary skill at the time the invention was 
made to modify the disclosure of Futatsuya to include the teaching of Wihl and the 
teaching of Nakamura to further comprise a method for determining defects in recorded 
wafer images by the steps, which comprise: recording an image of at least one 
reference wafer, determining and representing on a user interface a radial distribution of 
values measured on the at least one reference wafer as a radial homogeneity function, 
and changing a radially dependent sensitivity profile while taking into account the radial 
homogeneity function of the at least one reference wafer by varying at least one 
parameter of the sensitivity profile, a learned sensitivity profile being determined visually 
by comparison with the radial homogeneity function. 

Wihl provides motivation in ([0090]-[0095]); it would have been obvious to combine 
Futatsuya disclosure with Wihl teaching for the purpose of enabling the operator to 
compare the displayed image to the database image. 

Nakamura provides motivation in ([0153]-[0171]); it would have been obvious to 
combine Nakamura teaching with Futatsuya disclosure and Wihl teaching for the 
purpose of making easier on the user to determine the defect image and make 
necessary adjustments. 

However, Futatsuya, Wihl and Nakamura do not specifically disclose that the wafer has 
a disc shape with a radius. 

Hiroi (U.S. Patent Application Publication No. 2003/0007677) teaches a method for 
determining defects, wherein a wafer having a disc shape with a radius is used (wafer 
31, fig. 10, [0069]). 
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It would have been obvious to a person of ordinary skill in the art to modify the 
disclosure of Futatsuya, Wihl and Nakamura, and include the teaching of Hiroi, for the 
purpose of speeding the conditioning operation ([0064] -[0069], Hiroi). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent Application Publication No. 2006/0100730 and U.S. 
Patent No. 6,539,106 have subject matter related to the applicant's invention. 
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